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Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.820, r m „ = 0.846 



Refinement 

R[F 2 > 2o(F 2 )] -- 
wR(F 2 ) = 0.124 
S = 1.03 
2196 reflections 
180 parameters 



0.044 



8971 measured reflections 
2196 independent reflections 
2000 reflections with / > 2a(l) 
R in , = 0.030 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.69 e A~ 3 

A/> mi „ = -0.60 e A~ 3 
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R factor = 0.044; wR factor = 0.124; data-to-parameter ratio = 12.2. 



In the title molecular salt, C 2 H 4 N3 + -C 7 H5C1 2 03S~, C-C-S 
angle [112.25 (18)°] deviates slightly from that expected for 
ideal sp 3 -hybridization geometry. In the crystal, the compo- 
nents are linked by N— H- ■ O and bifurcated N— H- ■ (0,0) 
hydrogen bonds into chains parallel to [110]. 

Related literature 

For applications of triazole compounds, see: Sen et al. (2010); 
Subbaraman et al. (2009); Wang & Zhou (2011); Zhou et al. 
(2009); Bai et al. (2007); Chang et a/. (2011). 
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i NH O ~ 
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Table 1 

Hydrogen-bond geometry (A, °). 



o- 




Experimental 

Crystal data 

C2H4N3 + -C 7 H5C1 2 0 3 S~ 
M, = 310.15 
Triclinic, PI 
a = 5.2430 (6) A 
b = 8.2970 (8) A 
c = 14.5656 (15) A 
a = 94.330 (5)° 
P = 98.387 (6)° 



Y = 92.292 (5)° 

V = 624.22 (11) A 3 
Z = 2 

Mo Ka radiation 
H = 0.69 mm -1 
T = 296 K 

0.30 x 0.28 x 0.25 mm 



D- 


-H- ■ A 




D-H 


H- ■ A 


D-A 


D-H-A 


Nl 


-HIM- ■ 


■Ol' 


0.85 (4) 


1.96 (4) 


2.709 (3) 


146 (4) 


N3 


-H4M- ■ 


■02 u 


0.79 (4) 


2.08 (4) 


2.768 (3) 


146 (3) 


N3 


-H4M- ■ 


■02"' 


0.79 (4) 


2.54 (3) 


3.089 (3) 


128 (3) 



Symmetry codes: (i) .v. y + 1, z\ (ii) X — 1, y. z; (iii) — x, — y, —z. 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5392). 
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Comment 

Triazole is a unique molecule which could exert diverse non-covalent interactions and endow triazole derivatives to exhibit 
various potential appplications in medicinal chemistry (Wang & Zhou, 20 1 1 ), argrochemical and chemical fields (Bai etal, 
2007) and material science (Chang et ah, 2011). Work has shown that triazole derivatives could be used as proton transport 
facilitators for sulfonic acid based membranes for high temperature fuel cell operations (Sen et ah, 2010; Subbaraman et 
ah, 2009). Our interest is to investigate the intreractions of triazole compounds with diverse anions for the formation of 
supramolecular drugs (Zhou et ah, 2009). Herein we report the crystal structure of title compound. 

In the molecular structure the title compound (Fig. 1) there is a slight deviation of the C2 — CI — SI angle (112.25°) 

in terms ideal sp hybridization geometry. In the crystal, the components are linked by N — H - 0 hydrogen bonds and 
bifurcated N — H - (0,0) into one dimensional chains along [110]. 

Experimental 

A crystal of title the compound suitable for X-ray analysis was grown from the solution of 1,2,4-triazole and (3,4- 
dichlorophenyl)methanesulfonic acid in methanol by slow evaporation at room temperature. 

Refinement 

The H atoms of the anion were placed in calculated positions with C — H = 0.93A (aromatic) and 0.97A (methylene) and 
refined in a riding-motion approximation with Ui S0 (H) = 1 .2U e q(C). All H atoms in the cation were refined independently 
with isotropic displacement parameters. 

Figures 



Fig. 1 . The molecular structure of (I) showing displacement ellipsoids drawn at the 50% prob- 
ability level. 



1 HA ,2,4-Triazol-4-ium (3,4-dichlorophenyl)methanesulfonate 

Crystal data 

C 2 H4N3 + -C7H5Cl20 3 S~ Z = 2 
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M r = 310.15 
Triclinic, PT 
Hall symbol: -P 1 
a = 5.2430 (6) A 
b = 8.2970 (8) A 
c= 14.5656 (15) A 
a = 94.330 (5)° 
(3 = 98.387 (6)° 
y= 92.292 (5)° 

F= 624.22 (11) A 3 



Data collection 

Broker SMART CCD 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

cp scans and co scans with k offsets 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.820, r max = 0.846 
8971 measured reflections 



F(000) = 316 

D x = 1.650 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 495 1 reflections 

9 = 2.8-27.5° 

H = 0.69 mnT 1 

T=296K 

Block, colorless 

0.30 x 0.28 x 0.25 mm 



2196 independent reflections 

2000 reflections with / > 2a(I) 
Rint = 0.030 

Qmax = 25.0°, 6 m i n — 2.5° 

h = -6^6 

k = -9^9 
/ = -17— »17 



Refinement 
Refinement on F 
Least-squares matrix: full 

RiF 2 > 20CF 2 )] = 0.044 

wR(F 2 ) = 0.124 

S= 1.03 

2196 reflections 

180 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o Vo 2 ) + (0.0656P) 2 + 0.6305P] 
where P = (F 0 2 + 2P c 2 )/3 
(A/o) max < 0.001 
Ap max = 0.69eA- 3 
Apmin = -0.60 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(26)] " 1/4 

Extinction coefficient: 0.064 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A ) 
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Geometric parameters (A, °) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— HIM-Ol* 0.85 (4) 1.96 (4) 2.709 (3) 146 (4) 

N3— H4M-02 ii 0.79 (4) 2.08 (4) 2.768 (3) 146 (3) 

N3 _H4M-02 iii 0.79 (4) 2.54 (3) 3.089 (3) 128 (3) 
Symmetry codes: (i) x, y+l,z; (ii) x-\,y, z; (iii) -x, -y, -z. 
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